Bacterial wilt, caused by the soilborne bacterium Ralstonia solanacearum (synonyms: Pseudomonas solanacearum, Burkholderia solanacearum), is a widespread disease that can affect more than 450 plant species in tropical, subtropical, and warm temperate regions of the world (21) . Economically important hosts of this pathogen include tomato, potato, eggplant, pepper, geranium, and banana (6, 21) . Direct yield losses vary for each crop according to cultivar, climate, soil type, the presence of root knot nematodes, and strain pathogenicity (12, 21, 47) .
R. solanacearum is a highly variable species encompassing six biovars based on biochemical properties (20, 22, 23) and five races based on host range (7, 23, 39) . Using restriction fragment length polymorphism (RFLP) analysis, the species was divided into two major divisions: 'Asiaticum' and 'Americanum,' based on the geographical origin of the strains (9, 10) . The Americanum division later was split into two groups (subdivisions a and b) to include strains from Indonesia, which were defined using 16S-23S rRNA, polygalacturonase, and endoglucanase sequence analysis (16, 46) . In 2000, Poussier et al. (40) used partial sequencing of the hrpB and endoglucanase genes of strains from Africa to describe a third subdivision (subdivision c). Sequence and RFLP analysis of a specific 280-bp polymerase chain reaction (PCR)-amplified fragment in Asian strains of R. solanacearum suggested that the strains present in Asia (Asiaticum division) could be divided into three groups. In 2005, Fegan and Prior (15) proposed a hierarchical classification scheme to reflect the strain diversity within the R. solanacearum species complex. Using this classification scheme, strains within the complex can be divided into four taxonomic levels: species, phylotype, sequevar, and clone, using PCR with species-specific primers (37) , phylotypespecific multiplex PCR (15) , endoglucanase gene sequencing (16) , and genomic DNA fingerprinting using repetitive extragenic palindromic-PCR (rep-PCR) (11, 48, 49) , respectively. Fegan and Prior (15) defined a phylotype "as a monophyletic cluster of strains revealed by phylogenetic analysis of sequence data" and a sequevar as a collection (two or more strains) of sequences with <1% nucleotide differences among the strains. Using this hierarchical scheme, the epidemiological and ecological groupings of R. solanacearum strains can be distinguished, thereby allowing pathologists to better predict the biological properties of unknown strains and assist in the development of effective disease management strategies.
Eggplant is one of the most important vegetables consumed in the Philippines and throughout South Asia. Bacterial wilt is ranked as one of the top five diseases of eggplant in Asia (12) , making it one of the most serious plant health issues of this crop. Within the Philippines, eggplant production accounts for ≈28% of the total volume of vegetables, which amounts to 179,000 metric tons per year valued at approximately US$32 million (3). In the Philippines, crop losses consistently reach 30 to 80% in bacterial wilt-infested fields (36) . Because strains within the R. solanacearum species complex are so diverse, the development of universal control methods is difficult. Within the Philippines, cultural practices, such as the use of mulch and reduced soil cultivation, have not been successful in reducing bacterial wilt incidence (36) . The use of bacterial wilt-susceptible commercial cultivars grafted onto bacterial wilt-resistant rootstocks has been demonstrated to be an effective management tool in both the Philippines and Bangladesh (36) . With very few management options available, it is clear that a better understanding of the population structure of this highly diverse pathogen is needed in order to develop pathogen-targeted and, possibly, geographically targeted management practices. The ability to predict the biological, ecological, and epidemiological properties of R. solanacearum strains using a meaningful taxo-nomic classification system could aid in the development of successful management practices.
The goals of this study were to (i) assess the genetic diversity of the populations of R. solanacearum using the hierarchical classification scheme proposed by Fegan and Prior (15) and (ii) characterize their distribution within five provinces in the Philippines. All strains were classified according to biovar and then subjected to genomic fingerprinting using enterobacterial repetitive intergenic consensus (ERIC)-PCR. Representatives from each clonal group were further characterized to phylotype and sequevar.
MATERIALS AND METHODS
Strain isolation, characterization, and maintenance. Multiple strains of R. solanacearum race 1 were recovered from bacterial wilt symptomatic and asymptomatic eggplants from naturally infested fields within five provinces in the island group of Luzon, Philippines: Pangasinan (Ilocos region), Nueva Ecija (Central Luzon region), and Batangas, Quezon, and Laguna (Calabarzon region) (38) . The strains were characterized into biovar using Hayward's biochemical test (20) . The χ 2 test was used to determine whether biotype and province of origin were independent of each other. All strains were stored in nutrient yeast extract broth (NBY) containing 15% glycerol at -80°C.
DNA extraction. R. solanacearum strains were grown on 2,3,5-triphenyltetrazolium chloride (TTC) medium (27) for 3 days at room temperature and total genomic DNA was extracted using the Qiagen DNeasy tissue kit (Qiagen Inc., Chatsworth, CA) according to the manufacturer's instructions. DNA was quantified spectrophotometrically at 260 nm and diluted to 50 ng/µl for subsequent genomic applications.
Genomic fingerprinting and analysis. R. solanacearum strains were fingerprinted using the ERIC primers ERIC1R and ERIC2 (11) . Two independent amplifications were performed on each strain. ERIC-PCR was performed using the conditions described by Louws et al. (31) in a PTC-100 thermocycler (MJ Research Inc., Waltham, MA). Amplified PCR products were separated by horizontal gel electrophoresis in 1.5% agarose gels at 12°C in 1× Tris-acetate-EDTA buffer (TAE; 40 mM Tris, 20 mM acetic acid, and 1 mM EDTA, pH 8.3) for 7.5 h at 50 V. A 100-bp DNA ladder (Invitrogen Life Technologies, Carlsbad, CA) was included in order to normalize the banding pattern of the ERIC-PCR profiles. Gels were stained in dilute ethidium bromide (2 µg/ml), and DNA was visualized under UV light and photographed using the Kodak Electrophoresis Documentation and Analysis System (EDAS) 290 (Eastman Kodak Company, New Haven, CT). Computer-assisted pattern analysis of the genomic fingerprints produced by ERIC-PCR was performed using the GelCompar II (version 2.0) software program as described by Rademaker et al. (43) . Analyses were conducted using band-and whole-pattern-based similarities calculated using Pearson's product-moment correlation coefficient. Cluster analysis was performed using the unweighted pair group method with arithmetic means (UPGMA) algorithm. The similarity coefficient used to describe distinct groups of patterns was defined by the 95th percentile near-minimum similarity coefficient of replicate amplifications for identical strains following the procedure described by McSpadden Gardener et al. (35) . Association between strain genotype and province of origin was assessed using χ 2 goodnessof-fit tests available in Minitab Statistical Software (version 14.0; Minitab, Inc., State College, PA).
Phylotype-specific-multiplex PCR amplification. Phylotypespecific primers (15) generated from the 16S-23S intergenic spacer region of the ribosomal DNA gene were used in combination with a species-specific reverse primer (15) and the speciesspecific primers 759/760 (37) . Thirty-five strains representing each band-based genotype for each biovar (biovars 3 and 4) were selected ( Nmult21:1F, Nmult21:2F, and Nmult22:InF; 0.7 µM primer Nmult23:AF; 0.2 µM primers 759 and 760; 0.4 µM primer Nmult22:RR; 12.5 µl of GoTaq Green Master Mix (GoTaq DNA polymerase at 100 units/ml, 400 µM dNTP, and 3 mM MgCl 2 ) (Promega Corporation, Madison, WI); and 6.4 µl of sterile milliQ water. PCR was performed in a PTC-100 thermocycler (MJ Research Inc.) using the following program: 5 min at 96°C; 30 cycles of 15 s at 94°C, 30 s at 59°C, and 30 s at 72°C; and then a 10-min final extension at 72°C. PCR products (10 µl) were separated by horizontal gel electrophoresis in 1.5% agarose in 0.5× Tris-borate EDTA (TBE) buffer at 50 V for 4 h. Gels were stained and DNA visualized as described above.
Endoglucanase gene PCR amplification. The endoglucanase gene was amplified from the 35 selected R. solanacearum strains described above using the primers EndoF (5′-ATGCATGCC-GCTGGTCGCCGC-3′) and EndoR (5′-GCGTTGCCCGGCAC-GAACACC-3′) (16) . Each 25-µl reaction mixture contained 50 ng of template DNA, 0.5 µM primer, 12.5 µl of GoTaq Green Master Mix (GoTaq DNA polymerase at 100 units/ml, 400 µM dNTP, and 3 mM MgCl 2 ) (Promega Corporation), and 10 µl of sterile milliQ water. PCR was performed in a PTC-100 thermocycler (MJ Research Inc.) using the following program: 5 min at 95°C; 30 cycles of 1 min at 95°C, 1 min at 70°C, and 2 min at 72°C; and then a 10-min final extension at 72°C. PCR products (2.5 µl) were separated by horizontal gel electrophoresis in 1.5% agarose in 0.5× TBE buffer at 100 V for 70 min. Gels were stained and DNA visualized as described above.
Endoglucanase gene sequencing and analysis. The endonuclease gene-containing amplicons were purified using QIAquick PCR purification kits (Qiagen Inc.) according to the manufacturer's instructions. Direct sequencing of the purified amplification products was performed at the Plant-Microbe Genomics Facility, The Ohio State University, Columbus using an automated 3730 DNA Analyzer (Applied Biosystems, Inc.) with a two-step cycle sequencing program and a dGTP modification kit. Base calling and sequence quality were determined using Mac PhredMac Phrap software (13, 14) . The software Sequencher (Sequencher 3.0; Gene Codes Corporation, Ann Arbor, MI) was used to edit, trim, and generate high quality sequence data. Trim criteria were set to trim no more than 25% and, until the last 15 bases, contained less than three bases with confidences <20. Base call disagreements or ambiguities in the final sequences were edited by eye. Sequences were deposited into GenBank with the following accession numbers: EF192941 (123) GenBank, EMBL, DDBJ, and PDB databases were searched for sequence similarities using Gapped BLAST and PSI-BLAST programs (4). The following 21 reference sequences were selected and used in the analysis: AY465012 (MAFF211490) and AY465013 (MAFF211493), both isolated from Zingiber mioga; AY464997 (MAF211479), AY465009 (Ps631), AF295254 (UW151), AY465010 (Z8b), AY464994 (MAFF211475), AY464995 (MAFF211476), R277 (AY465011), and AY464998 (MAFF211471), all isolated from Z. officinale; AF295250 (MAFF211266) and AF295253 (NCPPB3190), isolated from Solanum lycopersicum; AY464985 (E152), AY464981 (WP266) and AF295252 (JT523), isolated from Solanum tuberosum; AY465008 (MAFF211281) and AY464986 (E186) isolated from S. melongena; and AY465015 (1446), AY464996 (U154), AY464987 (P67), and AF295255 (R292), isolated from Curcuma sp., Nicotiana tabacum, Capsicum annuum, and Morus alba, respectively. All reference sequences were from stains reported to be in phylotype I. Sequence alignments were performed and similarity values were calculated with the ClustalW algorithm in Mac Vector (Mac Vector 6.1; Oxford Molecular Ltd., Beaverton, OR) using default settings. Phylogenetic and taxometric analyses were performed using the software MEGA 3.1 (29) with the neighbor-joining and UPGMA algorithms, respectively. A similarity matrix was calculated using MEGA 3.1 with default settings to determine the average nucleotide differences between and within subgroups within phylotype I. Nucleotide differences between phylotype I strains and the reference strain of each phylotype I, II, and III also were calculated.
RESULTS
Biovar determination. In all, 179 isolates were collected from five provinces within the island group of Luzon, Philippines. All isolates were classified as race 1 based on the host (eggplant) and as biovar 3 (29.4%) or 4 (70.6%) based on their biochemical profiles (data not shown). Within each province there was one predominant biovar. Biovar 4 strains were predominant in the provinces of Pangasinan (86%), Batangas (67%), and Quezon (59%), while biovar 3 strains predominated in Nueva Ecija (67%) and Laguna (100%). A summary of these data and the genotypic data that follow are provided in Table 1 .
Genomic fingerprinting of strains. All 179 strains were characterized using ERIC-PCR. Amplification products yielded fingerprint patterns of at least eight fragments ranging in size from 300 to 1,500 bp. Among the 179 strains, eight distinct genomic fingerprint patterns (genotypes) were identified using band-based analyses (A to E and G to I). Strains initially grouped into genotype F were regrouped into genotype B after the F genotype could not be reproduced after two independent amplifications and analyses. However, whole-pattern analyses (i.e., those using densitometric curve data of the whole patterns) revealed just four distinct genotypes (Fig. 1) . The largest genotypic group generated using whole-pattern cluster analysis, defined as group 1, was split into four distinct clusters (D, I, B, and H) by bandbased analysis. The group 2 genotype was split into two distinct clusters (A and C) when band-based analysis was used. The genotypic groups 3 and 4 were identical to the band-based groups E and G, respectively, and were more rare, representing just three and nine strains, respectively, in our collection.
One predominant band-based genotype was found in each province except Quezon ( Table 2 ). All but 1 of the 32 Quezon and 12 Laguna strains fell into the same whole-pattern cluster (group 1), which contained >79% of all strains. Group 1 strains predominated in all provinces except Batangas, in which clonal group 2 strains made up 87% of the total strains recovered. R. solanacearum strains characterized as belonging to biovar 3 and biovar 4 were grouped into six (B, C, D, E, G, and I) and five (A, B, D, H, and I) genotypes, respectively. Biovar 4 strains were relatively homogenous, with 98 of the 127 strains (77.2%) belonging to the B genotype (band-based analysis). Based on the incidence data (Table 2) , there was a significant association (P < 0.01) between strain genotype and province of origin for both the band-based and whole-pattern analyses. Specifically, the B genotype predominated in samples from Pangasinan, whereas the A genotype predominated in those taken from Batangas. The D genotype appeared to occur more frequently in samples taken from Laguna, Quezon, and, perhaps, Nueva Ecija.
Phylotyping of strains. Of the 35 representative R. solanacearum strains tested, 34 generated the expected 280-bp R. solanacearum species-complex-specific amplicon and a 150-bp phylotype-I-specific amplicon. Strain 29 generated the 280-bp R. solanacearum species-complex-specific amplicon but did not produce any phylotype-specific amplicon.
Characterization of endogluconase sequences. A near fulllength portion of the endoglucanase gene (≈850 nucleotides [nt]) was amplified using the EndoF/R primers from 34 of the 35 representative R. solanacearum strains and sequenced using the EndoF primer. No PCR amplicon was produced from R. solanacearum strain 29 using these primers. Nucleotide sequences from these 34 representative strains were obtained and aligned with 24 additional endoglucanase sequences (i.e., 21 phylotype I and one each of phylotypes II, III, and IV) previously deposited in GenBank, EMBL, DDBJ, and PDB databases. BLAST sequence comparisons indicated that the 643 nt portion of the gene (trimmed from 850 nt) analyzed was predicted to encode 213 amino acids starting in the third reading frame.
As expected, phylotype II and III were most distinct, differing from phylotype I sequences by an average of 53.8 and 42.2 nt, or 23.1 and 18.0 amino acids, respectively. The phylotype IV sequences differed by only 36.1 nt and 15.4 amino acids, on average. Alignment of the sequences obtained from phylotype I strains (n = 56) revealed 20 (3.1%) variable sites, of which 14 (2.2%) were phylogenetically informative. Of the 213 corresponding amino acids, only eight (3.8%) were variable and, of those, only four (1.9%) phylogenetically informative.
Phylogenetic and taxometric trees were generated using the neighbor-joining and UPGMA algorithm, respectively. Despite different mathematical underpinnings, both analyses produced dendrograms that separated the endoglucanase sequences from the four previously defined phylotypes into distinct clades. Sequences from the eggplant-derived strains occurred in a monophyletic cluster with the phylotype I reference sequences. Within phylotype I, four distinct subgroups with high bootstrap values (i.e., ≥75%) were identified by phylogenetic analyses (Fig. 2) . The other six sequences represented distinct haplotypes, but their relationship to the other four subgroups is ambiguous, as indicated by lower bootstrap support for the branches shown in the two dendrograms. Although the taxometric analysis of the nucleotide sequences divided phylotype I into the same four subgroups (Fig. 3) , the bootstrap support for these subgroups was somewhat higher than for those generated by phylogenetic analysis, indicating that some of the polymorphisms that led to splitting in the phylogenetic tree (neighbor joining tree) were not always phylogenetically informative. Subgroups 1, 2, and 4 contained strains from this study, with the majority (87.8%) falling into subgroup 1. Pangasinan  84  2  3  2  0  0  0  8  99  Quezon  19  12  0  0  1  0  0  0  32  Batangas  1  0  0  0  20  6  3  0  30  Laguna  0  11  0  0  0  0  0  1  12  Nueva Ecija  0  5  1  0  0  0  0  0  6  Total  104  30  4  2  21  6  3  9  179 a Groupings based on whole-pattern-based analyses are numbered 1 to 4, and groupings based on band-based analyses are labeled A to E and G to I. Group F was not reproducible and therefore dropped from the final analysis. b Total number (n) of strains obtained from each location. Fig. 1 . Cluster analysis of genomic fingerprint patterns of Ralstonia solanacearum strains generated by enterobacterial repetitive intergenic consensus polymerase chain reaction. Patterns representing at least two strains of each biovar obtained from each province are shown. Using GelCompar II (version 2.0), the unweighted pair group method with arithmetic means algorithm was applied to the similarity matrix generated using Pearson's correlation coefficient applied to the whole patterns. The minimum similarity coefficient of all replicated samples (*) was used to define distinct groups, which are labeled numerically. Distinct groups of band-based genotypes are labeled alphabetically and highlighted in different shades of gray.
The A, B, C, D, H, and I band-based genotypes and whole-pattern genotypes 1 and 2 were represented in this subgroup. Only the G band-based genotype (whole-pattern genotype 4) was in subgroup 2, whereas subgroup 4 contained only the E band-based genotype (whole-pattern genotype 3). Strains within subgroup 3 originated from three different ginger and mioga species in Thailand (1446) and Japan (MAFF211479, MAFF211490, and MAFF211493) and had an average of 0.5 nt differences among the strains. Strains within subgroup 1 had an average of 0.4 nt differences, but none of the nucleotide polymorphisms present in subgroup 1 sequences were associated with the additional clusters of strains resolved by the ERIC-PCR analyses. Sequences within subgroup 2 were identical (0 nucleotide differences), as were those in subgroup 4 (Table 3) .
To determine whether multiple sequevars were present in each of the defined subgroups, the number of nucleotide differences was compared between the strains within each subgroup (Table  3 ). In the definition of sequevar proposed by Prior and Fegan (15) , sequences within a sequevar must have <1% nucleotide differences and there should be two or more strains sequenced. Therefore, single sequence clusters are not given sequevar status. Comparisons of nucleotide differences between strains in subgroups 1, 2, and 4 (Table 3) show that the nucleotide differences in each comparison was <1% (<5.2 nt) and, therefore, only one sequevar (sequence variant) was present in our collection. Comparisons of nucleotide differences between strains in subgroup 3 with strains in subgroups 1, 2, and 4 suggest that strains in subgroup 3 may be a different sequevar than those in 1, 2, and 4 (7.8-, 5.8-, and 7.0-nt differences respectively).
DISCUSSION
Genomic diversity of strains of R. solanacearum (race 1, biovars 3 and 4) causing bacterial wilt of eggplant in three regions of the island group of Luzon, the Philippines, was evaluated using the hierarchical classification scheme proposed by Fegan and Fig. 2 . Phylogenetic analysis of partial endoglucanase gene sequences showing the resolution of distinct subgroups of phylotype I Ralstonia solanacearum strains. The dendrogram was generated by MEGA (version 3.1) software, using the neighbor-joining algorithm applied to the Kimura 2-parameter distance matrix of nucleotide differences. Numbers at branch points indicate percent bootstrap support for 1,000 iterations. Subgroup 1 contains 32 strains from our collection and eight reference strains. Roman numerals represent the phylotype. The scale bar represents 1 nucleotide substitution per 100 nucleotides.
Prior (15) . Multiplex PCR with phylotype-specific primers and endoglucanase gene sequences grouped all but one (strain 29) of these strains into phylotype I of the R. solanaceraum species complex. Interestingly, no amplicon was produced by PCR for strain 29 using the phylotype-specific primers or the endoglucanase-specific primers, suggesting that this strain may be phylogenetically distinct from the other Philippine strains isolated in this study. Fegan and Prior (15) also found that one of their strains of R. solanacearum (ACH0732) isolated from tomato in Australia did not produce a phylotype-specific amplicon but did produce a product with the endoglucanse gene primers. Further characterization of these strains may be warranted. Within the R. solanaceraum species complex, strains of biovars 3, 4, and 5 from Asia consistently have fallen into one monophyletic cluster based on PCR-RFLP analysis (9,10,41), 16S rDNA sequences (16, 41, 46, 50) , the hrpB gene (40, 50) , the mutS gene (42) , and the endoglucanase gene (40, 50) . Phylotype I strains (both reference strains and strains from this study) were more similar to a phylotype IV reference strain (WW443) than to phylotype II and III reference strains. Studies by Fegan et al. (16), Villa et al. (50) , and Fegan and Prior (15) also showed that strains of phylotype I were most similar to the Indonesian strains of phylotype IV when endoglucanse gene sequences were compared. However, comparisons of the hrpB and mutS genes showed that strains of phylotype I were more closely related to African strains of phylotype III (15, 50) .
Phylogenetic and taxometric analyses of partial endoglucanase gene sequences of strains from this collection and from sequences previously deposited in DDBJ, EMBL, and GenBank databases showed that phylotype I strains formed a monophyletic cluster containing at least four distinct subgroups. Three of the subgroups (subgroups 1, 2, and 3) contained sequences from Philippine eggplant strains (this study) and the average number of nucleotide differences among these three subgroups was small (<1%), indicating membership in only one sequevar. In contrast, subgroup 3, containing strains isolated from ginger and mioga, had >1% difference in the average number of nucleotides compared with two of the other three subgroups, suggesting that they may belong to a different sequevar. Villa et al. (50) also found that some of these subgroup 3 strains had unique endoglucanase sequences compared with the other strains in their monophyletic cluster and that they could be distinguished based on their host range. Within phylotype I, Fegan and Prior (15) have reported five different sequevars (sequence variants 12, 13, 14, 16, and 18) . Strain GMI1000 (R. solanacearum type strain) has been reported to belong to sequevar 12 (15) . In our study using taxometric analysis, GMI1000 differed from strains in subgroups 1, 2, and 4 by 4.2, 1.0, and 5.7 nt, respectively, which leads us to hypothesize that the strains from this study could belong to sequevar 12. However, in our phylogenetic analysis, GMI1000 formed its own subgroup, but with a weak bootstrap value, making its association with our strains uncertain. Although some partial endoglucanase sequences have been deposited in DDBJ, EMBL, and GenBank databases, with the exception of GMI1000, strains have not been assigned to specific sequevars. Therefore, with the current published data, we are unable to determine whether our Philippine strains belong to a new sequevar or are members of one of the five sequevars mentioned above.
In contrast to the limited amount of published data available to assess genetic diversity of bacterial plant pathogens using sequevar determination, rep-PCR with ERIC, REP, and BOXA1R primers has been used reliably in combination with computerassisted pattern analysis to characterize and assess genetic diversity in a wide range of pathogenic phytobacteria, including species of Xanthomonas (31) (32) (33) 44) , Pseudomonas (31), Clavibacter (5, 30) , and Ralstonia (17, (24) (25) (26) 28, 45) . Where sequevar analysis did not reveal any genetic diversity within our collection, ERIC-PCR defined eight band-based or four whole-pattern genotypes. Based on data from this study, although rep-PCR results are concordant with sequevar analyses, rep-PCR is more discriminating than sequevar analysis. However, the general concordance of the rep-PCR with sequevar data is not entirely clear at this time, because sequevar assignments and sequevar type strains are not widely available. In addition, rep-PCR and computer-assisted data analyses, although still time consuming, do not require sequencing and, therefore, are more accessible tools for researchers in developing countries trying to understand R. solanacearum diversity.
Very little research has been done to relate rep-PCR fingerprint profiles within the R. solanacearum species complex to geographical location. In this study, analysis of ERIC-PCR fingerprints revealed one predominant band-based genotype in each of the sampled provinces except Quezon (Table 2) , and there was a significant association between strain genotype (band-based and whole-pattern) and province of origin. However, genotyping results from this study did not concur with biovar results, suggesting that the underlying genetics related to biovar classification were not captured. This might reflect the inadequacy of the distinction between biovar 3 and biovar 4, as suggested by Harris (19) , who found that the distinction was not valid based upon extended phenotyping. Although, in our study, biovar was not concordant with genotype, Frey et al. (17) found that compiled ERIC-, BOX-, and REP-PCR profiles distinguished biovars 1 and 3 of race 1 R. solanacearum strains isolated from the French West Indies at a similarity coefficient of 18%. In addition, Smith et al. (45) showed that rep-PCR (using ERIC and BOX primers) could be used to distinguish a race 3 biovar N2 strain from several race 3 biovar 2 strains isolated from potato in Kenya. Thus, compiling and analyses of rep-PCR fingerprint profiles using multiple primer sets (e.g., REP, BOX, and ERIC) may provide sufficiently discriminatory data that can be used to infer biovar type. Further studies using rep-PCR fingerprint profiles to assess the relationship of genotypes to location and aggressiveness also may be useful for the development of much-needed management practices and disease-resistant cultivars.
The genetic variation in R. solanacearum strains among provinces in the Philippines may provide a starting point to study pathogen-targeted management practices, including the possible development of genotype-specific resistant eggplant. Fine-scale genotypic studies of other bacterial groups have revealed that the distribution of specific genotypes in the environment can vary significantly. For example, culture-based studies of different Pseudomonas spp. have indicated that some genotypes are widely distributed (e.g., across continents) while others apparently are endemic to much smaller areas (e.g., <10 km 2 ) (8, (33) (34) (35) . Using RFLP-PCR analysis to compare the genetic diversity of strains of the bacterial blight pathogen of rice (Xanthomonas oryzae pv. oryzae) from Indonesia and the Philippines, George et al. (18) also found regional differentiation of the pathogen populations. However, the predominant strains in the collections from both countries were closely related. Adhikari et al. (1, 2) found high genetic diversity of the bacterial blight pathogen throughout Nepal and demonstrated regional differentiation of clusters of X. oryzae pv. oryzae in Asia along with the association of some pathotypes of X. oryzae pv. oryzae with single clusters. In contrast, Jaunet and Wang (26) could not relate genotype to geographical origin for a set of R. solanacearum strains isolated from tomato; however, they did suggest that a larger sample size may be needed. Jaunet and Wang (26) and Kumar et al. (28) had similar findings comparing strains from Taiwan and India, respectively. Because regional differences exist in plant-associated microbial populations, regional-scale breeding programs may improve efforts to develop resistant cultivars for the diverse genotypes of bacterial pathogens.
In this study, we were able to assess the genetic diversity of a group of R. solanacearum strains collected from five provinces of the Philippine island group of Luzon using the hierarchical classification scheme proposed by Fegan and Prior (15) . Our data confirmed the species and phylotype scheme of the hierarchical classification; however, we were unable to confirm the sequevar scheme or fully understand its usefulness in the classification system. Because rep-PCR fingerprint profiles discriminate below the sequevar level, are easier to employ then gene sequencing (especially in developing countries), and can identify discrete polymorphisms within a sampled population, the sequevar scheme, at this time, may not be needed. Fegan and Prior (15) suggest that phylotypes and sequevars may be used to identify phenotypes in the future. However, this cannot be achieved until sequevar assignments to published strains are made available. With further studies using rep-PCR fingerprint profiles to assess the relationship of genotypes to location and virulence, the development of disease resistant cultivars and other management strategies may be better supported. 
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